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PROCESS FOR PRODUCING IMPROVED CRVSTM.S OF 



The present invention relates to a process for 
producing crystals of 3-amino-2-hydroxyacetophenone salt, 
which is useful as a pharmaceutical intermediate. 



A variety of methods have been proposed to 
manufacture 3-amino-2-hydroxyacetophenone or its acid-addition 
salt. For example, Japanese Patent KOKAI Publication No. 
95144/1991 discloses a process defined by the reaction 
Bcheme 1 below s 



Reaction Scheme 1 



totvlation V j] 



OH 

Fries 

RearranBe^eut . 



1 1 

WUraiion 



Catalytic 
Seduction^ 



OH 



This process for producing 
3-aniino-2-hydroxyacetophenone has excellent position 
selectivity in the introduction of acetyl group and nitro 
group and is thus advantageous over other conventional 
methods. 

AS clearly seen in the above reaction schenie, 
3.ainino-2-hydroxyacetophenone thus obtained reacts with a 
hydrogen halide produced by the catalytic reduction to form 
a hydrogen halide salt of 3^amino.2-hydroxyacetophenone. 
The crystals of hydrogen halide salt result ±^ a low 
efficiency of isolation procedures including filtra<:ion and 
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drying as well as transfer procedures for the isolation. 

Improvement of the properties of the crystals has been 

demanded for industrial applications. 

Japanese Patent KOKAI Publication No. 95144/1991 

also proposes a method of neutralizing the hydrogen halide 
salt to yield free 3'amino-2.hydroxyacetophenone. The free 
3-amino-2- hydroxyacetophenone itself is, however, - 
unstable, and moreover the proposed method requires another 
t.ime-consuming, quality-degrading and inefficient 
operation, that is, concentration of the solvent. 

An object of the present invention is to provide a 
simple and efficient process for producing crystals of 
3-amino-2-hydroxyacetophenone salt, which are easily 
handled for industrial purposes and have high bulk density 
and improved flow properties. This and other objects and 
effects of the present invention will become apparent from 
the following description. 

The inventors have studied methods of manufacturing 
3 -amino-2 -hydroxyacetophenone through catalytic reduction 
of hydroxy-3-nitroacetophenones . As a result of the 
intensive studies, they have discovered that crystals of 



4 



3.ainino-2-hydroxyacet:ophenone salt obtained by treating 
3-amino-2-hydroxyacetophenone or its hydrogen halide salt 
with sulfuric acid have high bulk density and favorable 

flow properties, whereby problems with the prior art are 

solved. 

Accordingly, the present invention provides a 
process for producing crystals of - 
3-ainino-2-hydroxyacetophenone salt with ha^h bulk density 
and improved flow properties, which comprises treating 
3-amino-2 -hydroxy acetophenone of formula (1) 




(1 ) 



or hydrogen halide salt thereof with sulfuric acid, in a 

solvent. ^ , « 

The present invention also provides crystals or 

3-amino-2-hydroxyacetopbenone salt obtainable by the 

process of the invention. 

The 3-amino-2-hydroxyacetophenone represented by 

formula (1) or its hydrogen halide salt which are to be 
treated, e.g. starting product or starting materials, can 
be obtained by catalytic reduction of a nitro compound of 



formula (2) 



10 



IS 




wherein X represents a halogen or hydrogen atom. 

The catalytic reduction is usually carried out in a 
solvent. Typical exan^les of the solvent used in the 
reaction include alcohols such as lower alkanols, containing 1 
to 4 carbon atoms, including methanol, ethanol, and 
isopropyl alcohol; aromatic hydrocarbons such as benzene, 
toluene, xylene, and ethylbenzene; balogenated hydrocarbons 
such as methylene chloride, chloroform, and carbon 
tetrachloride; ethers such as tetrahydrof uran, dioxanc, and 
diethyl ether; N,N-dimechyif ormemide , acetic acid, acetic 
anhydride, water, and mixtures of two or more of these. 
Alcohols, aromatic hydrocarbons, water, and mixtures of two 
or more of these are preferred. 

The amount of the solvent is usually about 2 to 
about 10 grams, preferably about 3 to about 6 grams, per 1 
gram of nitro compound represented by formula 2 . 
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Examples of catalyst:E useful in the <:a^aly'tic 
reduc-tion include palladluxn-carbon, palladium black, 
palladium"- alumina, palladium-Eilica , palladium, pla-tinum 
dioxide, pla-tinum-carbon, nickel, and Raney nickel* The 
amount of the catalyst, is usually about. D.OOl to about 1% 
by weight, preferably about 0.01 to about C.2S % by weight, 
in terms of dry metal to nitro compound (2). ^ 

The reduction reaction is carried out in an 
atmosphere of hydrogen at or above ordinary pressure, or 
more specifically under pressure of about 0 to about 20 
kg/cm^G <G means ''gauge**, and 0 Kg/cm^G is atmospheric 
pressure), although the pressure is not restricted to this 
range. 

The reaction temperature is usually about -20 "C to 
about lOO'^C, preferably about lO'C to about 60 ''C. 

This reaction gives 3*amino-2- 
hydroxyacetophenone or its hydrogen halide salt.. 

After the reactiori is completed, the catalyst is 
generally removed, e - g - separated from the reaction mixture 
following the reduction, such as by filtration. When the 
solvent used in the reaction includes water as a major or 
primajry component, the catalyst is separat^ed by directly 
filtering reaction mixture. When X in the nitro compound 



represent^ed by the formula (2) is a halogen a-toxn and the 
solvent used in the catalytic reduction reaction is a 
non-agueou6 solvent « such as an alcohol, arosnatic 
hydrocarbon and the like in which ■ hydrogen halide salt of 
3-axnino-2-hydroxyacetophenone is not substantially 
dissolved, a base is added to cause 3-ajnino-2- 
hydroxyacetophenone to dissolve in the solvent before ^he 
catalyst Is removed. In the latter case, instead of 
3-amino-2-hydroxyacetophenone, an Inorganic halide, such as 
an alkali metal or ammonium halide, e.g., sodium chloride, 
ammonium chloride, and potassium bromide, is precipitated 
in the reaction solution. After the treatment with base, 
the catalyst and the precipitated inorganic halide can be 
removed simultaneously, such as by filtration. 

Useful bases for causing 3*amino-2- 
hydroxyacetophenone to be soluble in non- aqueous soiriei^ts 
include, for instance, alkali metal carbonates such as 
sodivim carbonate, potassium carbonate and lithium 
carbonate; alkaline earth metal carbonates such as 
magnesium carbonate and calcium carbonate; alkali metal 
bicarbonates such as sodium bicarbonate, potassiuxri 
bicarbonate and lithium bicarbonate; alkaline earth metal 
bicarbonates such as magnesium bicarbonate and calcium 
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bicarbonate; alkali metal car bcxy lanes such as sodium 
acetate, potassium acetate, lithiuir* acetate, sodium 
propionate # potassium propionate and lithiiim propionate; 
alkaline earth metal carboxylates such as magnesium 
acetate, calcium acetate, magnesium propionate and calcium 
propionate; alkali metal hydroxides such as sodium 
hydroxide, potassium hydroxide and lithium hydroxide; • 
alkaline earth metal hydroxides such as magnesium hydroxide 
and calcium hydroxide; alkyl amines such as triethylamine 
and diethylamine; pyridines such as pyridine and picoline; 
and ammonia. For the easy removal of the deposited 
inorganic halide, sodium acetate, sodium bicarbonate^ 
sodium carbonate, and ammonia are preferred. The amount of 
base should be sufficient to make 

3-amino-2-hydroxyacetophenone dissolve in the solvent, and 
is usually 0.1 to 3 equivalents, preferably 0^5 to 1 .2 
equivalents • 

The addition of the bass is carried out at a 
temperature which is usually in a range fro*a about -20*C to 
100*C or to boiling point of solvent to be used, preferably 
from about 10*C to 60*0. 

The removal of catolyst is carried out usually at a 
temperature in a range from about -20'C to lOO^'C or to 
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boiling point, of solvent, to be used, preferably from about 
10*C to about 60'C. 

The solution of 3-anvino-2-hydroxyecetophenone or 
its hydrogen halide salt after the catalytic reduction 
5 and/or removal of the catalyst can be subjected to the 

sulfuric acid treatment. Although the 3-amino-2- 
hydroxyacetophenone (1) or its hydrogen halide salt thos 
obtained can be isolated by distillation, 
recrystallization, or another treatment, the reaction 
10 solution after the removal of the catalyst is generally 

used as the raw material which is treated with sulfuric 
acid in a solvent according to the present invention. 

The nitro compound of formula (2) is Jcnown and 
can be prepared by the application or adaptation of known 
IS methods, for example, according to the method disclosed in 
Japanese Patent KORAl Publication Nc. S5144/S1. 

The crystals of 3-amino-2-hycroxyacetophenone salt 
having a high bulk density and an improved flow are 
20 obtained by treating 3-amino-2«-hydroxyacetGphenone or its 

hydrogen halide salt with sulfuric acid, in a solvent. 

The sulfuric acid used is 30% to 98% sulfuric acid 
or fuming sulfuric acid, and is preferably 70% to 98% 
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sulfuric acid. 

A general method of treating 
3-amino-2-hydroxyacetophenone or its hydrogen halide salt 
with sulfuric acid con^rises adding sulfuric acid, to 
3-ainino-2-hydroxyacetophenone or its hydrogen halide salt 
in a solution, or a suspension or slurry in a solvent to 
contact 3-amino-2-hydroxyacetophenone or its hydrogen . 
balide salt with sulfuric acid. 

Typical examples of the solvent used include 
alcohols such as methanol, ethanol, and isopropyl alcohol; 
aromatic hydrocarbone such as benzene, toluene, xylene, and 
ethylbenzene; halogenated hydrocarbons such as methylene 
chloride, chloroform, and carbon tetrachloride; ethers such 
as tetrahydrof uran , dioxane, and diethyl «ther; 
N,N-dimethylf ormamidej acetic acid; acetic anhydride; 
water; and mixtures of two or more of these. 

The amount of solvent depends upon the type of 
solvent used in the sulfuric acid treatment step, but is 
suitably selected within a range generally from about 2 to 
about 10 times the weight of 3-amino-2-hydroxyacetophenone 
or its hydrogen halide salt to be treated. 

The amount of sulfuric acid is generally from about 
1 to about 10 moles, preferably about 2 to 4 moles, per one 



aole of 3-aniino-2-hydroxyacetophenone or its hydrogen 
halide salt.. 

The treatment temperature is generally about -20*C 
to about 100*C or to boiling point of solvent to be used, 
inore preferably at a range from about WC to 60*C. 

Sulfuric acid is usually added in 0.1 to 10 hours, 
preferably in 1 to 5 hours. 

vessels to be used in the sulfuric acid treating 
are not particularly limited as long as solution, 
suspension or slurry of the 3 -amino-2 -hydroxy acetophenone 
or its hydrogen halide salt can be stirred and sulfuric 
acid can be added. 

After the addition of sulfuric acid, the sulfuric 
acid treated mixture may be aged for 1 to 3 hours - 

Generally, the 3-amino-2-hydroxyacetophenone salt 

crystalizes out. 

However, in case the treatment with sulfuric acid 
in water or solvent containing water as a major component 
results in insufficient precipitation of the crystals of 
3-amino-2-hydroxyacetophenone salt, e.g., when amount of 
precipitated crystals is small, a solvent in which 
3-amino-2-hydroxyacetophenone salt has poor solubility, for 
example, an alcohol or ether such as tetrahydrof uran , may 
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be added before, in -the course ot , or aftier -the treatment 
with sulfuric acid to accelerate the crystallization. 
Another possible method is to remove water with another 
solvent by azeotropxe. This method is, however, less 
favored because energy inefficient and time-consuiung . 

It is preferred that the solvent substantially 
consists of an alcohol or a hydrocarbon or includes an. 
alcohol or a hydrocarbon as a major component {generally 
containing an alcohol or hydrocarbon of not less than about 
70% by weight) . 

The crystals of 3-amino> 2 -hydroxy acetophenone salt 
obtained by the treatment with sulfuric acid are separated 
from the solvent for exan^le by filtration. Separation at 
a lower temperature is more preferable in order to obtain a 
higher yield of the crystals. In industrial applications, 
the separation is carried out at a temperature usu*illy from 
about -20*C to about 2 0'C^ 

Filtration of the crystals of 
3-amino-2-hydroxyacetophenone salt can be carried out by 
filtration under reduced pressure, filtration under 
pressure, and filtration at ordinary pressure. Filtration 
under pressure and centrifugal filtration are industrially 
preferred. 
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The crystals separated from Uie solvent by 
filtration can be dried by inetbods known to those skilled 
5 in the art, such as, for example, by vacuum drying and flow 

through drying. 

The crystals of 3-amino-2-hydroxyacetophenone 

salt thus obtained have a high bulk density. In the 
specification and claims, the value of the bulk density of 
10 crystals of a compound is indicated by the reciprocal of 

the ordinary value of the density as {volume of crystals of 
a coii5>ound) / (weight of the crystals at the volume) (ml /g) . 

Thus a lower value of reciprocal bulk density 
means higher bulk density and a higher value of reciprocal ? 
15 bulk density means lower bulk density. The reciprocal bulk 
density of crystals of 3- amino- 2 -hydroxy ace tophenone salt 
is generally from about 0.5 to albout 10 ml/g, preferably 
from about 0.5 to aibout 6 ml/g, more preferably about 0.5 
to about 4 ml/g, when measuring* weight of a coii5>ound of 
20 predetermined volume. The cri^stals also improve the poor 
flow property of the hydrochloride or another salt and have 
an angle of repose, which is analysed by poujing method 
(e.g. using PT-N type detector of angle of rep^e 
manufactured by Hosokawa Micron Kabushikigaieha M»d FK type 
25 detector manufactured by Tsuteui Rikagaku Kikai 

Kabushikigaisha) , of usually not larger than 60 degrees. 



preferably not larger than 5S degrees, m>i:e prefer c.bly not 
larger than 50 degrees by a known detecting apparatus lor 

angle of repose. 

As discufisec above, the methods of the present 
invention can provide crystals of 

3-ainino-2-hydroxyacetophenone salt, which have a high bulk 
density and exhibit an Improved flow and are useful as. an 
intermediate in the preparation of pharmaceuticals. The 
present invention ie industrially advantageous because 

the 3-aittino-2- hydroxyacetophenone salt is obtained at a 
remarkably high productivity and by a simple process. 

A method for producing the crystals as disclosed 
herein is described in Japanese Application 07-05086 filed 
March 14, 1995, the complete disclosure of which is 
incorporated herein by reference. 

EXAMP1.ES 

The present invention is further described by the 
following examples, but it is not restricted to these 
examples • 

The nitro compounds of formula (2) used in the 
following examples were synthesized according to the method 
disclosed in Japanese Patent KOKAl Publication No. 
95144/1991. 
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Preparation of 3-amino-2 -hydroxy acetophenone salt 

(1) 40 g of 5-chloro-2-hydroxy-3-nitroacetophenone 
and 1.75 g of 5% palladium-carbon (water content: 55%) were 
added to 200 g of each reaction solvent specified in Table 
1, and the mixture was subjected to catalytic reduction in 
an atmosphere of hydrogen at ordinary pressure and 
temperature between 25*C and 50*C. When the couplet ion of 
the catalytic reduction was confirmed by high performance 
liquid chromatography (column: SUMIPAX ODS A-212 
manufactured by Sumika Chemical Analysis Service Ltd., 
carrier: (20 mMol R3P04 in water ) /CH2CN»55/45) , the reaction 
lAixture was a slurry of 3-amino-2-hydroxyacetophenone 
hydrochloride salt. In each of Examples 1-8, a base as 
specified in Table 1 was added to the reaction xoixture in 
an amount of 0.9 equivalent to nitro compound (2). After 
stirring at 50*C *or 30 minutes, the deposited catalyst and 
inorganic halide were removed by filtration. 

(2) After 56.1 g of 98% aqueous sulfuric acid was 
added dropwise to the filtrate at the temperature of 50''C 
over 1 hour, the mixture was kept at the same temperature 
for 1 hour and then gradually cooled to O'^C. The crystals 
thus deposited were filtered out at the temperature of 0*C. 
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The crystals separated out were dried under reduced 
pressure, and the bulk density of the crystals was measured 
using measuring flask and the angle of repose as ar; 
indication of flow property was measured using detactor of 
angle of repose manufactured by Tsutsui Kikagaku Kikal 
Kabushikigaisha. Results of the measurement are shown in 
Table 1. 
{Table 1] 



1 Exam- 
1 pies 


Solvents 


Bases 


Yield 
of 

crye- 

%als 

(%) 


Reciprocal 

bulk 

density 

of cryfitale 

Cml/g) 


Ancle 
ol 

repose 
ol 

crys- 
tals 
(') 


1 


Ethanol 


NaOAc 


80 


2.0 


38 


2 


Ethanol 


NaHCOa 


78 


2.4 


42 


3 


Ethanol 


20% 

aq.NaHCO^ 


70 


2.6 


46 


4 


Ethanol 


28% aq.NKd 


73 


2.6 


46 


5 


Methanol 


NaCAc 


5E 


2.5 


4£ 


6 


Methanol 


Nauco3 


S< 


2.7 


44 


7 


i-propanol 


NaOAc 


79 


2.6 


41 


e 


i-propanol 


NaHCO.^ 


76 


? 

2.7 t 45 



Example 9 
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(1) 34 g of 2-hydroxy-3-nitroacetophenone and 1.75 
, Of 5% palladium-carbon (water content: 55%) wer* add^d to 
200 g of ethanol, and ^he mixture was subjected t<, 
catalytic reduction in an atmosphere of hydrogen at 
ordinary pressure and temperature 25-C. After the 
completion of the catalytic reduction, the catalyst was 
removed by filtration at 40*C. 

(2) After 56.1 g of 98% aqueous sulfuric acid was 
added dropwise to the filtrate at the temperature cf 40-C 
over I hour, the mixture was kept at the same teir*,erature 
for 1 hour and then gradually cooled to C'C whereby 
crystals were deposited. The deposited crystals were 
filtered out at a temperature of O'C. The crystals 
separated out were dried under reduced pressure. The yield 
was 38.4 g, the reciprocal bulk density of the crystals 
obtained was 2.1 <»l/s) . and the angle of repose was 4^ 
degrees. 

preparation of 3-amino-2-hydroxyacetophenone hydrochloride 

The procedure of Example 1(1) was repeated except 
that each base specified in Table 2 was added to the 
reaction solution. After 28.9 g of 35* aqueous 
hydrochloric acid was added dropwise to the filtrate thus 
obtained at the same temperature of 50'C over 1 hour, the 
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.;iixture was kept at the same temperature for 1 hou. and 
then gradually cooled to 0*C whereby crystals were 
deposited. The deposited crystals were filtered cu-t at a 
temperature of O'C and dried under reduced pressure. The 
5 bulk density of the crystals and the angle of repose as an 

indication of flow properties were measured. Results of 
the measurement are shown in Table 2. 



[Table 2] 
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Compara- 
tive Ex- 
amples 


Sol- 
vents 


Bases 


yield of 
crystals 


Reciprocal 

bulk 

density 

of cryetala 

(aa/g) 


Angle of 
repose 
of crys- 
tals (*) 


1 


Ethanol 


NaOAC 


76 




66 


2 


Bthanol 


NaHCO* 


7S 


10.6 


69 


3 


Ethanol 


Mg 1 OH ) i 


77 


9.2 


65 



Example 10 

A slurry consisting 20 c of 
3-amino-2-hydroxyacetophenone hydrochloride and 100 c ol 
ethanol was charged into a reaction vessel and heo*«.eG to a 
temperature of 50^C. After 98% aqueous sulfuric acid was 
added dropwise to the slurry at the temperature of bO^'C , 
the mixture was kept at the temperature of 50*C for 1 hour 
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and then gradually cooled to 2*C. Crystals were :>Iltered 
out at the temperature of 2*C and dried under reduced 
pressure. The bulk density of the crystals and tl^e angle 
of repose as an indication of flow properties were 

measured. The results showad the reciprocal bulk density 
of crystals «= 3.1 (ml/g) , angle of repose e= 51 degrees and 
yield = 85%. 
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CIAXMS 

1. A process for producing crystals of 
3-amino«-2-hydroxyacetophenone salt which have-hich bulk 
density and improved flow characteristics, which comprises 
the step of treating 3-aiiiino--2-hydroxydcetophenone of the 
formula ( 1 ) 




< 1 ) 



or hydrogen hallde salt thereof with sulfuric acid, in a 
solvent . 

2. A process according to claim 1, wherein said 
3-amino-2-hydroxyacetophenone or hydrogen halide salt 
thereof is 3-^amino-2-hydroxyacet.ophenone or hydrochloride 
Hhereof . 

3. A process according to claiir. 2 or 2 , wherein 2 
to 10 moles of sulfuric acid is used per one mole of said 
3-amino-2-hydroxyacetophenone or hydrogen halide salt 
thereof . 

<• A. process according to claim 3, wherein 2 to 4 
moles of sulfuric acid is used per one mole of said 
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5 3-amino-2-hydro3cyacetophcnMie or hydrogen halide ^alt 
thereof . 

5. A process according ^o any one of claims 1 ^o 4, 
wherein said solvent comprises an alcohol or an aromatic 
hydrocarbon • 

10 6. A process according ^o claim 5, wherein said 

solvent conprises at least 70% by weight of an alcohol or 
an aromatic hydrocarbon • 

7. A process according to claim 5, wherein said 
solvent consists essentially of an alcohol or an aromatic 

15 hydrocarbon. 

8. A process according *o any one of claims 1 to 7, 
wherein said crystals of 3-amino-2-hydroxyacet<vhenone sal^ 
produced have a reciprocal bulk density of from 0.5 to 

6 ml/g. 

20 9. _ A process according to claim 8, wherein said 

crystals of 3 -amino- 2 -hydroxy acetophenone salt produced 
have a reciprocal bulk density of from 0.5 to 4 ml/g. 

10. A process according ^o any one of claims 1 to 9, 
wherein said 3-amino-2-hydroxyacet<^henone and/or hydrogen 

25 halide salt thereof to be treated with sulfuric acid is 
obtained by reducing a nitro compound represented by 
formula <2) 
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(2) 



X 

wherein X represents a halogen atom or hydrogen atom in the 
presence of a catalyst.* 

11 • A procesR according to any one of claimc 1 to 
wherein said 3-a2iiino-2-hydroxyacetophenone and/or 

hydrogen halide salt t^hereof used as starting product is 

obtained by reducing a nitro compound represented by 

formula (2) 




(2) 



X 

wherein X represents a halogen atom or hydrogen atoni, in 

the presence of a catalyst, and subsequently removinc saxc 

10 catalyst. 

12. A process according to claim 11, vberein a base 
is added to the reaction mixture after reducing said 



nit.ro compound but before removing said catalyst.. 

13. A process according to claim 12, wherein the 
base is selected from the group consis-ting of alkali metal 
carbonates, alkaline ear^h metal carbonat.es, alkali niet.al 
bicarbonates, alkaline ear^h met.al bicarbonates , alk&li 
xiret.al carboxylates, alkaline earth metal carboxylates , 
olkali metal hydroxides, alkaline earth metal hydroxides, 
olkyl amines, pyridines and ammonia. 

14. A method of raising the bulk density of 

3-amino-2-hydroxyacetophenone salt crystals, which compris 
es the step of treating 3-amino«*2-hydroxyacetophenone of 
the formula ( 1 ) 




( 1 ) 



or hydrogen halide salt thereof with sulfuric acid, in a 
solvent. 

15. A method of improving flow characteristics of 
3*amino-2-hydroxyacetophenone salt crystals, which com- 
prises the step of treating 3-amino-2-hydroxyacetophenone 
of the formula ( 1 ) 



24 




( 1 ) 



cr hydrogen halide salt thereof with sulfuric acid, in a 
iiolvent. 

16. Crystals of a salt of 
2-amlno-2-hydroxyacetophenone of the formula (1) 




( ] ) 



5 having a reciprocal bulk density of from 0.5 to 6 ml/g. 

17. Crystals according to claim 16, having a 
reciprocal -bulk d-fissity cf from 0.5 to 4 ml/g. 

18, A process according to claim i substantially ae 
hereinbefore described. 
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